70-kDa heat-shock cognate protein colocalizes with karyophilic proteins into the nucleus during their transport in vitro.
Recently, we showed that antibodies against 70-kDa heat-shock cognate 66otein (hsc70) inhibit nuclear transport of karyophilic proteins in vivo. In this study, we examined the involvement of hsc70 in nuclear transport using a digitonin-permeabilized cell-free transport system. Depletion of the cytosolic extract required for nuclear transport of hsc70 by incubation with anti-hsc70 antibodies reduced the nuclear transport activity significantly, and addition of purified hsc70 to the depleted extract restored the transport activity. We examined the localization of hsc70 during nuclear transport in vitro by indirect immunofluorescence studies. Hsc70 accumulated in the nucleus when bovine serum albumin (BSA) conjugated to SV40 large T-antigen nuclear localization signal (NLS) peptides (T-BSA) or nucleoplasmin was added exogenously to the cytosolic extract, but not when BSA conjugated to transport-incompetent point-mutated NLS peptide was added. This karyophilic protein-dependent accumulation of hsc70 was dependent on the cytosolic extract, temperature, and ATP and was sensitive to wheat germ agglutinin. Addition of excess unlabeled T-BSA to the cytosolic extract competitively inhibited the nuclear accumulation of fluorescently labeled T-BSA or nucleoplasmin, but did not affect accumulation of hsc70 into the nucleus. These results show that hsc70 is required for nuclear transport and that it is colocalized with karyophilic proteins during their active import into the nucleus in vitro.